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(54) COLOR ADJUSTING METHOD AND DEVICE 
(57)Abstract: 

PURPOSE: To enable printing of faces of any persons to nearly 
equal and adequate colors by determining the illumination light 
distribution at the time an image is projected from the position 
information and color information of a face region and adjusting the 
colors of the image in accordance with the illumination light 
distribution. 

CONSTITUTION: The face region is extracted from the image obtd. 
by a scanner 2 which is capable of optically reading the color original 
image of a film 1 and enables B (blue), G (green), R (Red) values of 
respective pixels to be obtd. by color sepn. The position information 
and lightness information of the extracted face region are 
determined. Next, the illumination light distribution is determined 
from the position information and lightness information of the face 
region. The unequalness of the illumination light is then negated and 

the colors of the image are so adjusted that the face region attains the adequate lightness in accordance 
with the illumination light distribution determined in such a manner. In such a case, the processing for the 
color adjustment is executed by executing the program stored in a memory device 6 by a CPU 5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The color tone ready method characterized by to extract people's face field from the aforementioned 
picture, to search for the positional information and the lightness information on this face field in the color tone ready 
method of performing color adjustment of the picture which photoed people, to ask for the lighting light distribution 
at the time of the aforementioned picture being photoed from this positional information and lightness information, 
and to perform color adjustment of the aforementioned picture based on this lighting light distribution. 
[Claim 2] The color tone ready method characterized by to extract people's face field and skin fields other than a face 
from the aforementioned picture, to search for the positional information and the lightness information on each of this 
field in the color tone ready method of performing color adjustment of the picture which photoed people, to ask for 
the lighting light distribution at the time of the aforementioned picture being photoed from this positional information 
and lightness information, and to perform color adjustment of the aforementioned picture based on this lighting light 
distribution. 

[Claim 3] The color tone ready method according to claim 1 or 2 of carrying out setting a change shaft as the larger 
one of a breadth among the side of a distribution of each aforementioned field, and length, and carrying out the 
approximation curve of the lightness distribution in the aforementioned change shaft orientations of each 
aforementioned field as the aforementioned lighting light distribution in asking for the lighting light distribution at the 
time of the aforementioned picture being photoed from the aforementioned positional information and lightness 
information as the feature. 

[Claim 4] [ in quest of the lighting light distribution at the time of the aforementioned picture being photoed from the 
aforementioned positional information and lightness information ] Ask for the approximation curve of the lightness 
distribution in lengthwise [ of each aforementioned field ], and it asks for the approximation curve of the lightness 
distribution in the longitudinal direction of each aforementioned field. The color tone ready method according to 
claim 1 or 2 characterized by considering the high curve of the order of approximation of a curve as the 
aforementioned lighting light distribution in the approximation curve in the aforementioned lengthwise one, and the 
approximation curve in the aforementioned longitudinal direction. 

[Claim 5] The color tone ready method according to claim 1 or 2 characterized by making into a center position the 
position expressed with the aforementioned positional information of the face field where lightness is the highest, and 
considering the approximation curve of a lightness distribution of each aforementioned field from this center position 
as the aforementioned lighting light distribution in asking for the lighting light distribution at the time of the 
aforementioned picture being photoed from the aforementioned positional information and lightness information. 
[Claim 6] [ in quest of the lighting light distribution at the time of the aforementioned picture being photoed from the 
aforementioned positional information and lightness information ] Ask for the approximation curve of the lightness 
distribution in lengthwise [ of each aforementioned field ], and it asks for the approximation curve of the lightness 
distribution in the longitudinal direction of each aforementioned field. It asks for the approximation curve of a 
lightness distribution of each aforementioned field from this center position by making into a center position the 
position expressed with the aforementioned positional information of the face field where lightness is the highest. The 
color tone ready method according to claim 1 or 2 characterized by considering the high curve of the order of 
approximation of a curve as the aforementioned lighting light distribution in the approximation curve in the 
aforementioned lengthwise one, the approximation curve in the aforementioned longitudinal direction, and the 
approximation curve from the aforementioned center position. 

[Claim 7] Lightness proper as lightness of the aforementioned face field and the amount of the amendment in color 
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. adjustment are calculated in performing color adjustment of the aforementioned picture based on the aforementioned 
* lighting light distribution, it breaks by the value which added the amount of the aforementioned amendment of the 
lightness of the aforementioned picture from the lightness of the aforementioned lighting light distribution, and 
becomes proper lightness at the center of a picture - as — constant twice — the color tone ready method given in the 
claim 1 characterized by carrying out, or any 1 term of 6 

[Claim 8] Lightness proper as lightness of the aforementioned face field and the rate of the amendment in color 
adjustment are searched for in performing color adjustment of the aforementioned picture based on the 
aforementioned lighting light distribution. The color tone ready method given in the claim 1 characterized by adding a 
constant so that the value which applied the rate of the aforementioned amendment to the lightness of the 
aforementioned lighting light distribution may be lengthened and it may become proper lightness from the lightness 
of the aforementioned picture at the center of a picture, or any 1 term of 6. 

[Claim 9] The color tone ready method characterized by to extract people's face field from the aforementioned 
picture, to ask for the positional information and the sexual-desire news of this face field in the color tone ready 
method of performing color adjustment of the picture which photoed people, to decide the curve of a rate to which the 
color near the aforementioned face field and this face field changes, and to perform color adjustment of the 
aforementioned picture based on the aforementioned positional information, the aforementioned sexual-desire news, 
and the aforementioned curve. 

[Claim 10] The color tone ready method according to claim 9 characterized by multiplying the sexual desire news 
which the aforementioned curve shows by the sexual desire news near the aforementioned face field and this face 
field in performing color adjustment of the aforementioned picture based on the aforementioned positional 
information, the aforementioned sexual desire news, and the aforementioned curve. 

[Claim 1 1] The color tone ready method according to claim 9 characterized by adding the sexual desire news which 
the aforementioned curve shows to the sexual desire news near the aforementioned face field and this face field in 
performing color adjustment of the aforementioned picture based on the aforementioned positional information, the 
aforementioned sexual desire news, and the aforementioned curve. 

[Claim 12] The color tone ready method given in the claim 9 characterized by considering the core of the 
aforementioned face field as the curve whose variation increases in deciding the curve of a rate to which the color 
near the aforementioned face field and this face field is changed, or any 1 term of 1 1 . 

[Claim 13] The color tone ready method given in the claim 9 whose aforementioned sexual desire news is lightness 
information on the aforementioned face field, or any 1 term of 12. 

[Claim 14] Color tone ready equipment characterized by having a picture reading means to read the aforementioned 
picture, the control means controlled to carry out the color tone ready method of a publication to a claim 1 or any 1 
term of 13, and an output means to output the picture in which color adjustment was carried out by these control 
means, in the color tone ready equipment which outputs by performing color adjustment of the picture which photoed 
people. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the color tone ready method and equipment which perform color 

adjustment of the picture which photoed people. 

[0002] 

[Description of the Prior Art] The sensibility given to the person who generally looked at the photograph when 
copying with suitable light exposure is important, and in the case of the color photography which photoed especially 
the man it baked so that the color of people's face might become proper like [ in the case of baking the negative film 
photoed with the camera on a positive ] when copying a color subject-copy image into copy material will be good, 
and will raise the quality of a photograph. 

[0003] Although what is necessary is in photography just to burn with the suitable light exposure according to the 
photography condition if photography conditions are always fixed, the subject-copy image photoed using the subject- 
copy image and stroboscope which were photoed by the backlight in fact may be intermingled in one film. For this 
reason, in order to acquire a high quality photograph, it is desirable to bake for every subject-copy image and to 
change the light exposure at the time, and when it is the photograph with which people went into deciding the light 
exposure at the time of this printing, it is convenient to pay one's attention to the color of people's face. The color of a 
face is because light exposure can be decided that the color of people's face in the photograph after baking becomes 
beige since it turns out beforehand that it is beige. 

[0004] Thus, the method of baking on the basis of the color of people's face, and determining the light exposure at the 
time is learned from the former, and when [ of the development of a color film, and printing ] automating work in 
part, it is used. 

[0005] For example, an operator specifies the face field in the subject-copy image of a color film with a light pen, the 
concentration data of people's face are extracted, and the method of determining light exposure that the color of a face 
is baked proper based on this extracted concentration data is already learned. 

[0006] However, in order to perform the same exposure adjustment to the whole picture in the case of this method, 
the distance from lighting differs for every photographic subject, when a lighting light distribution collapses and is 
photoed, those who are printed on a white face and those who are printed on a black face arise, and no face of people 
can be printed on the face of a proper luminosity. For example, by this method, if flash plate photography of those 
who have ranked with the single tier is carried out from across, although it will become darker than those whom a 
flash plate does not reach those who are in the distance, but they have to the front, since only the whole exposure 
adjustment is performed, the luminosity of each one of faces cannot be adjusted to such a photograph. 
[0007] Two or more photographic subjects as a method of solving such a problem by the difference in the distance 
from the source of lighting etc. Cover baking which covers a dark portion by hand etc. and lessens light exposure as 
an amendment when a lighting light distribution collapses and is photoed in the case of exposure, Or the method of 
the burn lump which exposes only a bright portion is learned from the former (development [ of a joint establishment 
photographic series black and white photograph ], and Kyoritsu shuppan Co., Ltd. "stretching" Arai [ Hiroko ] work 
p. 11 1 reference). 

[0008] Moreover, using the intensity distribution by lighting unevenness being usually low frequency, logarithmic 
transformation of the luminance signal of a picture signal is carried out, and after letting the two-dimensional filter 
which oppresses low frequency pass, the picture signal amendment circuit which mitigates the influence by lighting 
unevenness etc. is indicated by JP,62-132479,A by carrying out index conversion. 
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\ [0009] Furthermore, the amendment picture input device is indicated by JP,3-1761,A in lighting unevenness by ** 
(ing) a video signal by the low-frequency component contained in a video signal using the intensity distribution by 
lighting unevenness being usually low frequency too. 
[0010] 

[Problem(s) to be Solved by the Invention] However, by the method of above-mentioned cover baking and an above- 
mentioned burn lump, the probability that the picture rectified by work proper since skill was required will be 
acquired is low, and since the work of cover baking or a baking lump must be based on a help, perfect automation has 
the problem of being impossible. 

[001 1] Moreover, by the method used with the equipment indicated by the circuit indicated by JP,62-132479,A and 
JP,3-1761,A although there was also information to leave pictures, such as a delicate green shade of the mountain of a 
background, in addition to what is depended on lighting unevenness in the low-frequency component contained in a 
picture, since it does not depend for whether being the unnecessary thing to depend on lighting unevenness but a low- 
frequency component is removed uniformly consequently, there is a problem will become an insipid picture. 
[0012] Furthermore, by this method, if the portion which has produced lighting unevenness in the picture does not 
occupy most, lighting unevenness may not serve as a low-frequency component, and, in such a case, there is also a 
problem that the amendment which removes lighting unevenness cannot be performed. 

[0013] this invention having been made in view of the above-mentioned point, and like [ the case where the distance 
from the source of lighting changes with people, and when it can smell a parasol with those who are present in a 
bright place and those of** who are for the ability smelling are photoed ] Lighting unevenness is removed from the 
picture which lighting unevenness produced to people's face, and it aims at offering the color tone ready method and 
equipment which can be printed so that every man's face may become an almost equal proper color. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the color tone ready method of 
performing color adjustment of the picture which photoed people, this invention extracts a face field from the 
aforementioned picture, asks for the positional information and the sexual-desire news of this face field, asks for the 
lighting light distribution at the time of the aforementioned picture being photoed from this positional information and 
sexual desire news, and was made to perform color adjustment of the aforementioned picture based on this lighting 
light distribution. 
[0015] 

[Function] By the above composition, this invention extracts the field of people's face from the picture which photoed 
people, asks for the lighting light distribution at the time of a picture being photoed from dispersion and sexual desire 
news of a position of this extracted face field, and performs color adjustment of a picture based on this lighting light 
distribution. 
[0016] 

[Example] this invention is explained based on a drawing below. 

[0017] Drawing 1 is the block diagram of one example of the color tone ready equipment using the color tone ready 
method by this invention. 

[0018] Even if it is the film with which the color subject-copy image was recorded, it is a negative film and a film 1 is 
a positive film, it is not cared about. A scanner 2 reads the color subject-copy image of a film 1 optically, and the 
color of it can be separated and it can acquire B (blue) of each pixel, G (green), and R (red) value. After this BGR 
value is amplified with amplifier 3, it is changed into digital data by A/D converter 4, and is inputted into CPUS. In 
CPUS, the program stored in storage 6 is performed and each processing for the color adjustment which mentions 
later is performed. 

[0019] Drawing 2 is the flow chart of the 1st example of the color tone ready method by this invention. 
[0020] First, a face field is extracted from the picture acquired with the scanner 2 (A-l). It is good also by whether 
extraction of a face field is known from the former, and the method of becoming. For example, after the face 
extraction method for which the applicant for this patent applied as Japanese Patent Application No. No. 196735 [ six 
to ], the face field extraction method learned from the former in addition to this, and an operator mark on the face 
field of a picture with a light pen etc., as a picture is read, you may extract a face field. 

[0021] And the positional information and the lightness information on a face field which were extracted are searched 
for (A-2). As lightness information on a face field, the average of the lightness of all the pixels in a field is used using 
the center of gravity of the face field for which it asked by several 1 as positional information of the extracted face 
field. 
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[0022] Or you may make it use the average of the lightness of all the pixels in a face field as the center of gravity and 
lightness information on several points, using several [ in the center of gravity of a face field, and a face field ] as 
positional information of a face field. 
[0023] 

[Equation 1] (x y) = (sigmaxi/n 5 sigmayi/n) 

In several 1 , (x, y) are [ the coordinate of each pixel in a face field and n of the coordinate of the center of gravity, and 
(xi and yi) ] the total numbers of pixels in a face field. 

[0024] Next, it asks for a lighting light distribution from the positional information of a face field, and lightness 
information (A-3). 

[0025] Drawin g 3 is the flow chart of the 1st example of the processing which asks for the lighting light distribution 
in the step (A-3) of drawing 2 . 

[0026] First, it asks for the distribution of two or more face fields in a picture, and spreads in which [ a longitudinal 
direction and lengthwise ], and a change shaft is set as the bigger one of condition (B-l). This point is explained 
below. 

[0027] As shown in drawing 4 , when two or more faces exist in a picture, a change shaft is set as the method of latus 
at the interval (dip) of the face which exists on the top, and the face which exists at the bottom, and the interval 
(breadth) of the face at the leftmost, and the face at the rightmost. 

[0028] For example, the center of gravity of the face field which has the center of gravity on the top among two or 
more face fields, The interval of the center of gravity of the face field which has the center of gravity in the leftmost 
among (refer to drawing 5 (the inside of drawing and a black dot are the center of gravity of a face field)) and two or 
more face fields considering an interval with the center of gravity of the face field which has the center of gravity at 
the bottom as a distribution of the position of a lengthwise face, and the center of gravity of the face field which has 
the center of gravity in the rightmost is considered as the distribution of the position of a lateral face. Since each face 
field spreads out in the longitudinal direction rather than lengthwise in the case of drawing 5 , a change shaft is set as 
a longitudinal direction. 

[0029] Although the interval of the center of gravity of ends was considered as the distribution of the position of a 
face in drawing 5 , this invention is good also considering the interval of the ends of a face field as a distribution of 
the position of a face, as are shown not only in this but in drawing 6 (the inside of drawing and a black dot are the 
center of gravity of a face field), and it is good also as a distribution of the position of a face and distribution of the 
position of a face is shown in drawing 7 ( And as shown in drawing 6 , when asking for distribution, you may be 
made to carry out weighting in the area of a face field. 

[0030] Next, it asks for the approximation curve of a lightness distribution of a face field from the distance of the 
positional information of each face field and the lightness information in the change shaft orientation defined at the 
step (B-l), and this lightness distribution is considered as a lighting light distribution (B-2). A straight line or a curve 
is [ that what is necessary is just to use the least square method etc. ] sufficient as how to ask for this lighting light 
distribution, i.e., a lightness distribution, to distance. 

[0031] Next, it returns to explanation of drawing 2 , and at a step (A-4), color adjustment of a picture is performed so 
that the unevenness of lighting light may be negated and a face field may serve as proper lightness based on a lighting 
light distribution. 

[0032] Drawing 8 is the flow chart of the 1st example of color tone ready processing of the picture in the step (A-4) of 
drawing 2 . 

[0033] First, the proper lightness at the time of performing color adjustment of a picture is decided (C-l). With proper 
lightness, the average of the lightness of the face field used when asking for example, for a lighting light distribution, 
and the average value of the lightness of an actual face are used. What is necessary is just to memorize beforehand to 
the storage 6 which showed the average value to drawing 1 , in using the average value of the lightness of a face. 
[0034] and the amount of an amendment is calculated based on a lighting light distribution (C-2), and it breaks by the 
value which added the amount of the amendment of the lightness of a picture to the lightness of lighting light (C-3), 
and becomes proper lightness at the center of a picture — as — constant twice — it carries out and color tone ready 
processing of a picture (C-4) is completed (several 2 references) 

[0035] The amount a of an amendment may be calculated based on a lighting light distribution, as mentioned above, 
and you may memorize it to the storage 6 which defined beforehand and was shown in drawing 1 . Therefore, reverse 
is sufficient as the processing sequence of a step (C-l) and a step (C-2). 
[0036] 
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.[Equation 2] 

F f (x) =F(x) / (L (x) +a) xL - more than 0 [2 ] - setting x - the direction of a lighting light distribution — It is the 
lighting light distribution (the breadth of a distribution of the position of a face in x direction is large in this case) 
which F (x) asked for the lightness of a color tone ready backward picture, and F (x) asked for the lightness of a color 
tone ready forward picture, and L (x), and LO. The coefficient for making it proper lightness and a are the amounts of 
an amendment. In this case, the amount of amendments of a picture becomes small, so that the value of the amount a 
of an amendment is large. 

[0037] And processing of the flow chart of the 1st example of the color tone ready method by this invention shown in 
drawing 2 is completed. 

[0038] For example, according to the color tone ready method by this invention, although a lightness distribution as 
shown in drawing 10 is shown when it is the picture to which photography by imbalanced lighting light as shown in 
drawin g 9 (the inside of drawing and a black dot are the center of gravity of a face field) was carried out, color 
adjustment can be carried out so that it may become a lightness distribution as shown in drawin g 1 1 . 
[0039] Drawing 12 is the flow chart of the 2nd example of the processing which asks for the lighting light distribution 
in the step (A-3) of drawing 2 . 

[0040] First, it asks for the lengthwise approximation curve of a lightness distribution of a face field from the distance 
of the positional information of each face field and the lightness information in lengthwise (D-l), next asks for the 
approximation curve of a lightness distribution of the longitudinal direction of a face field from the distance of the 
positional information of each face field and the lightness information in a longitudinal direction (D-2). 
[0041] Next, the higher one of order of approximation is considered as a lighting light distribution among the 
approximation curve for which it asked at the step (D-l), and the approximation curve for which it asked at the step 
(D-2) (D-3). 

[0042] Since according to the 2nd example of the processing which asks for this lighting light distribution scatter of a 
face field does not carry out color adjustment about the larger one of a breadth in lengthwise and a longitudinal 
direction but the direction of color adjustment is decided according to an actual lightness distribution, better color 
adjustment can be performed. 

[0043] Drawing 13 is the flow chart of the 3rd example of the processing which asks for the lighting light distribution 
in the step (A-3) of drawing 2 . 

[0044] First, let positional information of the face field where lightness is the highest be the center position of a 
lighting light distribution (E-l). Next, it asks for the approximation curve of a lightness distribution of a face field 
from the distance of the positional information of each face field from a center position, and lightness information, 
and this approximation curve is considered as a lighting light distribution (E-3). 

[0045] Although a lightness distribution as shown in drawin g 15 is shown when it is the picture to which photography 
by imbalanced lighting light as shown in drawing 14 (the inside of drawing and a black dot are the center of gravity of 
a face field) was carried out, for example according to the 3rd example of the processing which asks for this lighting 
light distribution, color adjustment can be carried out so that it may become a lightness distribution as shown in 
drawing 16 . 

[0046] Drawing 17 is the flow chart of the 4th example of the processing which asks for the lighting light distribution 
in the step (A-3) of drawin g 2 . 

[0047] First, it asks for the lengthwise approximation curve of a lightness distribution of a face field from the distance 
of the positional information of each face field and the lightness information in lengthwise (F-l). Next, it asks for the 
approximation curve of a lightness distribution of the longitudinal direction of a face field from the distance of the 
positional information of each face field and the lightness information in a longitudinal direction (F-2). It asks for the 
approximation curve of a lightness distribution of the face field from the position of the face field where lightness is 
the highest from the distance of the positional information of each face field from a center position, and lightness 
information (F-3). 

[0048] Next, the high curve of order of approximation is considered as a lighting light distribution among the 
approximation curves for which it asked by the step (F-l), (F-2), and (F-3) (F-4). 

[0049] According to the 4th example of the processing which asks for this lighting light distribution, in a lengthwise 
case, a lightness distribution can perform color adjustment corresponding to any [ in the case of the shape of a 
concentric circle centering on a certain face ] case in a lateral case. 

[0050] Drawin g 18 is the flow chart of the 2nd example of color tone ready processing of the picture in the step (A-4) 
of drawing 2 . 
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[0051] First, the proper lightness at the time of performing color adjustment of a picture is decided (G-l). With proper 
lightness, the average of the lightness of the face field used when asking for example, for a lighting light distribution, 
and the average value of the lightness of an actual face are used. What is necessary is just to memorize beforehand to 
the storage 6 which showed the average value to drawin g 1 , in using the average value of the lightness of a face. 
[0052] And the rate of an amendment is searched for based on a lighting light distribution (G-2), the lightness of the 
lighting light to which the rate of an amendment was applied from the lightness of a picture is lengthened (G-3), 
offset of lightness is added and color tone ready processing of a picture (G-4) is completed so that it may become 
proper lightness at the center of a picture. The processing which reaches a step (G-3) (G-4) is expressed like several 3. 

[0053] Comparatively, as mentioned above, it may ask for b based on a lighting light distribution, and you may 
memorize it to the storage 6 of an amendment which defined beforehand and was shown in drawing 1 . Therefore, 
reverse is sufficient as the processing sequence of a step (G-l) and a step (G-2). 
[0054] 

[Equation 3] F'(x) =F(x)-bxL(x)+L — more than 1 [3 ] - setting — x — the direction of a lighting light distribution - It 
is the lighting light distribution which F' (x) asked for the lightness of a color tone ready backward picture, and F (x) 
asked for the lightness of a color tone ready forward picture, and L (x), and LI . Offset of lightness from which a face 
field becomes a proper color in the center position of a picture, and b are the rates of an amendment. In this case, by 
b= 1, an amendment is served as to 0 by b= 0, and an amendment serves as the maximum. 
[0055] Drawing 19 is the flow chart of the 2nd example of the color tone ready method by this invention. 
[0056] First, a face field and other skin fields are extracted from the picture acquired with the scanner 2 (H-l). It is 
[ that what is necessary is just to perform extraction of a face field like the 1st example of the color tone ready method 
shown in draw in g 2 ] good also by whether extraction of a skin field is known from the former, and the method of 
becoming. For example, what is necessary is to extract a beige field, to take the template of a hand or a leg and 
matching which were good also as a skin field and prepared beforehand the thing except the inside to the face field 
about the beige field, and just to extract a skin field by the beige extraction method learned from the former. 
[0057] And the positional information and the lightness information on each field which were extracted are searched 
for (H-2). The positional information of a skin field should just search for the center of gravity of a skin field 
similarly that what is necessary is just to ask for the positional information of a face field like the 1st example of the 
color tone ready method shown in drawin g 2 . It asks like the 1st example of the color tone ready method which also 
showed the lightness information on a face field and a skin field in drawing 2 . 

[0058] Next, it asks for a lighting light distribution from the positional information of a face field and a skin field, and 
lightness information (H-3), and at a step (H-4), color adjustment of a picture is performed so that the unevenness of 
lighting light may be negated and a face field may serve as proper lightness based on a lighting light distribution. 
[0059] About a step (H-3), the processing which asks for lighting light distribution [ which / of drawin g 3 previously 
explained using the flow chart, drawing 12 drawing 13 , and drawing 17 ] may be used, and color tone ready 
processing of which picture of drawin g 8 previously explained also about the step (H-4) using the flow chart and 
drawing 18 may be used. 

[0060] In addition, in case weighting which is different on a face and the skin in case it asks for the distribution of 
lengthwise [ of a face field and a skin field ] or a longitudinal direction may be carried out and it asks for a lighting 
light distribution, you may carry out weighting which is different on a face and the skin. 

[0061] For example, although a lightness distribution as shown in drawing 21 (lighting light distribution whose inside 
of drawing and thin line asked for the lightness distribution of a face field and a skin field and the thick line) is shown 
when it is the picture to which photography by imbalanced lighting light as shown in drawing 20 (the center of 
gravity of a face field and a white round head are among drawing, and a black dot is the center of gravity of a skin 
field) was carried out According to the color tone ready method by this invention, color adjustment can be carried out 
so that it may become a lightness distribution as shown in dr awin g 22 . 

[0062] Drawing 23 is the flow chart of the 3rd example of the color tone ready method by this invention. 
[0063] First, a face field field is extracted from the picture acquired with the scanner 2 (J-l). What is necessary is just 
to perform extraction of a face field like the 1st example of the color tone ready method shown in drawi ng 2 . Next, 
the positional information and the lightness information on each face field which were extracted are searched for (J- 
2). What is necessary is just to ask like the 1st example of the color tone ready method which these also showed to 
drawin g 2 . And next, color adjustment of a picture is performed about each face field (J-3). In this example, an image 
processing is performed using the color tone ready method of changing the lightness of each face field and near, using 
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■ the lightness information on each face field. 

[0064] Drawing 24 is the flow chart of the 1st example of color tone ready processing of the picture in the step (J-3) 
of drawin g 23 . 

[0065] First, the curve to which it is made to change near the face field is decided (K-l). As this curve, it is the 
smooth surface of Yamagata centering on near a face field or the face field, and a part for a core has a loose 
inclination, and it uses the formal thing approaching 1, so that it goes to a periphery. For example, it is the form where 
the cross section passing through a center added 1 to the Gaussian curve as offset, and the curve which becomes the 
curved surface from which a contour line becomes the shape of a concentric circle and an ellipse of this heart is used. 
[0066] Next, this curve is multiplied near the face field (K-2). By this, the ratio of the lightness of a proper face and 
the lightness of each face field or the predetermined value calculated from this ratio is multiplied by the core near a 
face field or the face field for each face of every, and a color is multiplied so that it may melt into the color of a basis 
in the range corresponding to the size of a face field, for example, the 3 or 4 times as many range as this, smoothly. 
Here, the average of the lightness of the face field extracted as lightness of a proper face may be used, lightness with 
an actual proper face is beforehand memorized to storage 6, and this may be used. Processing of a step (K-2) is 
expressed like several 4. 
[0067] 

[Equation 4] F'(x y) =F(x y) x (cxg +1 (x-xO and y-y0)) 

In several 4 the lightness of a color tone ready backward picture and F (x y) F r (x y) The lightness of a color tone 
ready forward picture, Comparatively, c is the form of change of the color of an amendment which multiplies a 
coordinate (xO and yO) by the center position of a face field, and multiplies g (x y) around a face field, and g (x y) of g 
(0 0) is 0 in the ratio of the lightness of a proper face, and the lightness of each face field at a face field periphery. 
Comparatively, c may be memorized to the storage 6 of an amendment which defined beforehand and was shown in 
drawin g 1 , and you may ask for it based on the lightness of a proper face, and the lightness of each face field (a value 
is changeable by the face in this case), (when making it the value same about every face) 

[0068] Drawin g 25 is drawing explaining the effect of the color adjustment by the 3rd example of the color tone ready 
method by this invention shown in d rawin g 23 . 

[0069] It can become the original lightness gently-sloping as it becomes the lightness optimal [ of a face ] in the core 
of a face as only a face becomes bright according to this example, it becomes suddenly and dark for a nearby 
background, it does not become an unnatural picture and it is shown in drawin g 25 , and a background is approached. 
[0070] Next, drawing 26 is the flow chart of the 2nd example of color tone ready processing of the picture in the step 
(J-3) of drawing 23 . 

[0071] First, the curve to which it is made to change near the face field is decided (L-l). As this curve, it is the 
smooth surface of Yamagata centering on near a face field or the face field, and a part for a core has a loose 
inclination, and it uses the formal thing approaching 0, so that it goes to a periphery. For example, the cross section 
passing through a center is a Gaussian curve, and the curve which becomes the curved surface from which a contour 
line becomes the shape of a concentric circle and an ellipse of this heart is used. 

[0072] Next, this curve is added near the face field (L-2). By this, the difference of the lightness of a proper face and 
the lightness of each face field or the value which applied one or less constant to this difference is added to the core 
near a face field or the face field for each face of every, and a color is added so that it may melt into the color of a 
basis in the range corresponding to the size of a face field, for example, the 3 or 4 times as many range as this, 
smoothly. Here, the average of the lightness of the face field extracted as lightness of a proper face may be used, 
lightness with an actual proper face is beforehand memorized to storage 6, and this may be used. Processing of a step 
(L-2) is expressed like several 5. 
[0073] 

[Equation 5] F'(x y) =F(x y)+dxg (x-xO and y-yO) 

In several 5 the lightness of a color tone ready backward picture and F (x y) F' (x y) The lightness of a color tone 
ready forward picture, d is the form of change of an amendment of a color which adds g (x y) around a face field 
comparatively, and g (x y) of g (0 0) is 0 in a face field periphery with the difference of the lightness of a proper face, 
and the lightness of each face field. Comparatively, d may be memorized to the storage 6 of an amendment which 
defined beforehand and was shown in drawing 1 , and you may ask for it based on the lightness of a proper face, and 
the lightness of each face field (a value is changeable by the face in this case), (when making it the value same about 
every face) 

[0074] In addition, although color adjustment was performed using lightness information, respectively, it is natural 
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* [ this invention ] in each example of this invention explained above, as sexual desire news that any may be used, such 
as a hue, saturation, CIELAB, CIELUV, and RGB, YCC, not only instead of this but lightness information. 
[0075] Moreover, according to this invention, it cannot be overemphasized that not only color adjustment of a color 
picture but lightness adjustment of monochrome picture etc. can be performed. 
[0076] 

[Effect of the Invention] As explained above, according to this invention, the imbalance of lighting light can be 
rectified from the lightness information on two or more face fields or a face, and a skin field, and a luminosity cannot 
vary in two or more faces, but it can adjust to a proper color. And if it is automatic and extraction of a face field is 
performed, it is automatic and the whole process can be performed. 

[0077] moreover, the time that there are two or more men according to the 3rd example of the color tone ready 
method by this invention shown in drawing 23 , and several persons the case of a parasol where it is for the ability 
smelling and the face is dark etc. — every [ one person ] — a face — a color — a proper color — it can adjust — a color 
tone - ready - the boundary of the field which is not made into a field the bottom can be lost, and it can be made a 
more natural picture 

[Translation done.] 
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• * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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JAPIO CLASS: 29.1 (PRECISION INSTRUMENTS — Photography & Cinematography) 

ABSTRACT 

PURPOSE: To enable printing of faces of any persons to nearly equal and 
adequate colors by determining the illumination light distribution at the 
time an image is projected from the position information and color 
information of a face region and adjusting the colors of the image in 
accordance with the illumination light distribution. 

CONSTITUTION: The face region is extracted from the image obtained by a 
scanner 2 which is capable of optically reading the color original image of 
a film 1 and enables B (blue), G (green), R (Red) values of respective 
pixels to be obtained by color separation The position information and 
lightness information of the extracted face region are determined. Next, 
the illumination light distribution is determined from the position 
information and lightness information of the face region. The unequalness 
of the illumination light is then negated and the colors of the image are 
so adjusted that the face region attains the adequate lightness in 
accordance with the illumination light distribution determined in such a 
manner. In such a case, the processing for the color adjustment is executed 
by executing the program stored in a memory device 6 by a CPU 5. 
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10 0 3 7] Lt, SI2fc;*LJt*3&W::.fc*feSiSE 

[0 0 3 8] tixlf, 09 (SI«K HA««ffl«wm 

ftfciiflkofrfr* h i o KTPi- i ? %WBtfti5Zm-i- 

^ t WflE^-* »w * a J: ^ KfepSE Sr i" i i § * 0 
[0 0 3 9] i 1 2 li, 020X7'^ (A- 3) \z& 

[0040] *r> i»^in]^i3its#as®«^gm# 

fl3l*-r*** (D-i) „ «*l6jc*»t-6#« 

co^js^-*<oi£'ia»-r«-*je)i (d-2) o 
[0 0 4 i] xt-v? (d- i) -e^to^jam* 

-yUfyy (D-2) -C*ftfcfim*-^-5*»jS 
<a«W^V^SrfiaW3fe^*ti-i (D-3) o 
[0 0 4 2] £OfiS^ft5^****i&aoffl2tf>||ifc 
J; *U4\ mn&oWi h If •? t«*f6]-Cl£A* 

[0 0 4 3] i 1 3 lix B2Wf 77" (A- 3) KiJ 

^ i mwitfrfi * # *o * &a © 8 3 <n%fcm <9 7 n - 

[0 0 4 4] 41% §*IW«<aiSv>S®#<Oftfira#£ 
MW3fc#*<D^|><£«i:-*-* (E- 1) o 

fiH383fc5Mfrfc1-* (E-3) „ 
[0 0 4 5] £<OJS9i3fc#* 3 <0%fa 

a*, si 1 6 tr^-r i -9 ttmnt^\-tth t a cfepg* 



16 6 4 6] Hi 714, ' H2«Xf ? 7 (A- 3) Ki3 
It 4 flRHX&jfr *«ia<0# 4 <DHjfc0!]O 7D-f 

[0 0 4 7] if, «Wfafc£tt*#Sf^<aft1Era« 

<R»-7£*ie> (F-l) , «!?j|nHCj3tf*#gi 

<7>WBtfr1finimu-7i:-$.*> (F-2) , *LX, + 

*OJ£«L*-^«r**4 (F-3) 0 
[0 0 4 8] At?/ (F-l) , (F-2), 

(f-3) T**^i£<tt*-y«od*.ja<aaf<oiSv^- 
rimwftfrftt-rh (f-4) 0 

[0 0 4 9] £OJ&IB3fc#**#**^aogJ4<0$SiS 

wi-ztM. w«^*#> at77ifijwa-&, 

[0 0 5 0] SU 814, EUOXxv -f (A- 4) Kfc 
»t-6E«lWfellSE«ta<0^2O||te«lO7a-^^- h 

[0 0 5 1] i-T, M«OfeSi«E«:ffo^^ajEi 
^.g|«r^«> ?> • (G - 1 ) o mTEttmrntb »4, k , . 

EtSSfi 6 K^feKfg LX&mil v»i 

[0 0 5 2] mWftfrHiK&'lZttjEom&i 
7St»b (G-2) » ®«^WK^<b : l«iEW«-&4:*^fcM 
#*093&*r5l# (G-3) , H^^-CSiEiWa 
tr**J:-7tcW*0^7-t:-y hfcJe.LT (G-4) ®« 
OfePfiEjaa&^Ti-io ATvf (G-3) fc-fctr 
(G-4) «Oja.a»4«:3<OJ:TlcSS*t*<, 
[0 0 5 3 J ttJEOW&b 14, JtjfiL^Jt ^ tcM^3fe^ 

•;7 (G-1) b^f-vf (G-2) W«kS«l^»4^-C 
[0 0 5 4] 

; 4& S }'„ F'- ('a) « F.-- (*f^*X L > ( x.«)^+Li 
Sc3tC^VT, x (4^5fe^*W^|S], F f (x) »4 

JK, L (x) »4*«>fcMW3fc^*> Lj t4®»W*^tt 

b»4ttiE<0ffl#'C**o iOi^, b = 0T«iE**0, 
b= l-C«jE*«a*i:i-J»« 

[0 0 5 5] SI 1 9 I4*$&9!K J: ifepSS^teW^ 2 <T> 
[0 0 5 6] 41*> A*tt2t:ioT^t.tifcI«i» 

c?mmm&tv j tv>tii<o&ftffit&'$:itoib+z> (h- 



1) o «««waaii±H 2c^Lfcfeps*tt<o»i ^ 
[0057] -f-Lt, mmLfz&w&0>&.mtfmtw& 

1f«Sr**i (H-2) o «««<*>fcfitf«»±0 2 
LfcfeP£E#ifc?>& 1 W^lifeflli: pgftfcjfctofttf J: < , 

MSif«t^<bfiaw3t«-****t> (h-3) , *T-j-r 

(H-4) -Cll, HTOfcfl^Kg^, R9W3t<Ptrt>Sr 
10 0 5 9] *7-~j-7 (H-3) ItowTIi, jtC7D 

h*fflv^TgiWLfca3, ii2, ai 3, a 

<U Xf-;^ (H-4) Kov»-ci> *i:7o-f+- 

[0 0 6 0] Oris, «««i5J:tf&J»a«<a«fc&l«0**: 
*r?tt*LT*> <tv>U MW3fc5Mif BSC £ 

[0 06 1] fcfcxtf, S2 0 (0<k m%i±mf&*$L<o 

*tfc®«0*£\ 02 1 (0 

a z&m&xmz * ftwr, 022 c^-r * 9 

[0 0 6 2] 02 3»±*S&IJ3fc.fc*feP&#&<Ot&3<*> 
[0 0 6 3] *1% X + ^-J-2 KJoT&eftfclMft* 

^«fR««««rttaji-«. (j - 1) o mmtiwtimum 

(J -2) o £fi<b<>0 2 H^LfcfePSE^ffio^ 
«tcov>Tli«<9fei3&«:ff-7 (J -3) „ *Hi6flir 

a&mn&owstmmzm^x, *n.?n<nmw&&i 
x/&&<omm. tmitz-tz fep&#£ v> -ch&j&s 

[0064] 024 11. 02 3 0Xf'^ (J -3) K 



YXi>i 0 

10 0 6 5] ii\ mw& : &®imtm£z>*—7*iit 
(K-i) o z<ofj-fk Lx\mmt&ttz\m®. 

«t»'C> t .Lfcll|$?>jfr ^>.*«P^ 

•±« js^-c;" Ha»Kvi <« ^ i »c2t^<*w *> 

[0 0 6 6] £<oa-7*Mffl&i£#K;iHt<£-fr 
■** (K - 2 ) o^fc-KJoT, •(B^Ofirfclc, 3LE 

.fcf&fcjHt^k-fr, SfctffcLfcl&ffl, tz 

tUt 3> 4te«>©B-?*A-XKt> fcWfel-jttfiitr 

ilii:fflv>TUv»„ Xf-;7 (K-2) *>*flj3ti 
[0 0 6 7] 

[»4] F' (x, y) =F (x. y) X (cXg (x 
— x 0 , y — y 0 ) + 1 ) 

SHKisvi-C* F" (x, y) l±-fePSE«<OM«<^^ 

jk. f (x. y) \t&mmm<nwfoff)ms.s cttwiEo 

(x, y) l±fifUaj§3K*»t^to**feOg^bW^ 

*•>-. g (o. o) \mjEt):m<owm.tmA(r>m®i*.<o 
wmt oitx&m®mm®xa g u, y ) <»± o -c* 

6 lC|aeLTi5V^-C t iv>L ( f Offi^-QW-c <> pg Cffi 
\z&-3\,*x$.tt>xi>i;\<* (z<oHk^m^t^xmi^x. 

[0 0 6 8] 02 5l±, 0 2 3 tfe*^t- -t 

0"C*-&o 

[0 0 6 9] Z<D$ktfoMK*tilt. mM11>mh<tt*) 

&®<oftmx&izm< tt^xttf&ikmi&ttt<?xLi 

nc,tifitt<. 025 KTfi-t ± -5 Kffi<0+-i>SB-Ct±#0 

O WmiZ * i i -5 K1- * i t * f "C & 4 o 
[0 0 7 0] 02 6 »±0 2 3©Xf';7' (J - 

3 )>• t : is a @KS wfegl^«ka<o 023) Hi&CT ©70- 

•1-5 8 7 t i ]- ti?;-|g®«J£'©S-Se'fb$-frS*-y*ifc 
*4 (L-l) o Z<OiJ-7t LX\±m.W$.itz\im& 

ti« S2S5^vK »sif0^a-^<^<0fc 



- 6 - 



10 0 7 2] Z<D*-7immt&&&lzB.L&t> 

(l-2) o ztt\-£<>x s m+<r>m~t\z, mm 

Ti3#, i^tSrfflv^Tt J:v% Xf-;/ (L-2) <om 

mit&soxTizmztiho 

10 0 7 3] 

1&5] F* (x. y) =F (x. y) + dXg (x- 

x 0 » y- yo ) 

&5\z#\,*X. F' (x, y) lifeP&lfeOBffcOlE 

at, f (x, y ) a&mmtiwwigLowm. d\miE<o 

ttfr, g (x. y) aM*tMSi:£l<*fc-ttft60K 

-ftW^T**), g (0, 0) li»IEfcM??WgEfcffl*<a 
■flUtOWfttoa-CMiHMiaWrJig (x, y) ii 

0-C** o MjEQffllg'dli, ¥*56«>-C0 1 C^LfcfB 

[0 0 7 4] fcis, Ja±K9JU^ft99«>#«MlMI=,j3 

CIELAB, C I ELUV, RGB, 
Y C C3£<a ti*m v*T *> i v»Ott & *> % 
[0 0 7 5] S K.£*Uf, *7-iH$Wfep 

[0 0 7 6] 

[0 0 7 7] * fc, IS 2 3 b&*IH!b * ifePS 

sfc*r*>, — A-rom(o&z&jEtc&\zm&-tzzkTt> { 

tlSU fePSELfcWBfc L4v»IWO«»tft< 



[niR0>H*&fl9J] 



102] 4&HKJ:«6ME#&a*10£jftfl«>7B 
[0 3] B20Xf?r (A- 3) K*3»t-&M^3t»* 

[04] B'3o^f7V (B-i) izmfh^iMnik 

X>1]S:MW-rZ>®Xi>Zo 

[05] WSSwfi'C'^BPBtjB^&a^^fc Lfc0-C 
«&. 

[0 6 ] SOftfi^frffe'SrSWffiB?)^ t Lfc0-C* 
4o 

[0 7 ] MffttOHHonHfcMOttao&tt fc Lfc0 

[0 8] B2«Xfy7' (A- 4) Ki3tt*®«OfeP 

[0 9] T3"<* v^&IIR9!XeJ:«ag0 c 3*tfcBflk 

[010] 09 fcjjtt, tz®fc<r)WBtfr1fi?<b h . 
[01 1] 0 9 KiFLfclltei::, 02, 03, 0 

-60 

[012] H2 0^f-;5' (A- 3) Kj3tt4JSUW3fefr 
*«r^*4Saa<0^2<0|ltt^W7n-f--v- h"C* 

[013] 02^777" (A-3) K*5lt*JSUB3fc# 
*** iMOU 3 ?>f|jfc0!l<O 7 d - T * - * "C* 
*. 

[014] r>/<7 v^tfia^ittci^ak^^^s 
[01 5]0i4 izmi.tzm&ivmmfrifiX'ti&o 

[016] 01 4 KjjjLfclUfcK, 0 1 3K*L.fcfeP 
[017] a2Mf"/7' (A-3) K33tt*MIH3fc33- 

**.**4*aa^04<o^M0iio57n— 

[01 8] 0 2 0^7- yT' (A- 4) KJstfSISffccO'gi 

[019] *&m\zt*&mi&tt<o%2<otmm<o7 

[02 0] 7V/<5 >xftliR9!&K*«4M&PS*tfcli: 

[02 1] 02 0tw^l,fc®«05WaE^*-C*4o 
'{0 2 2.] 02 0 ts* b/i®«K, 0 19 LfcfeP 

[0 2 3] *^Wt=i:ifeP^*te<0^3«0*ife^7 
u—f-y — YX-i>Z>o 

[02 4] 0 2 3Mf7^ (J — 3) KLiSifiWHSW 
fePSIftkSO^ 1 OUtSCT <0 7 n - \ - h -C* 4 o 
-IB 3 5! S 2-.3>K*l,*:ftPiE*ttK J: *fePS^S& 
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